Integrated volatility measuring from unevenly sampled observations by Kanatani, Taro









dp(t) = µ(t)dt + σ(t)dW (t), 0 ≤ t ≤ T
 unevenly sampled: 0 = t0 < t1 < · · · < tN−1 < tN = T
 unevenly sampled observations {p(ti)}Ni=0 ⇒ integrated volatility∫ T
0
σ2(t)dt
 maxi{ti − ti−1} → 0 as N → 0
2
Linear Interpolation






= (1− ρi)p(t−i ) + ρip(t+i )
where ρi = ((iT/M)− t−i )/(t+i − t−i ).





















































































































Fourier Series Estimator of Malliavin and Mancino (2002)




























where ak(dp) and bk(dp) are Fourier coeﬃcients of dp(t).















σˆ2F − σˆ2 = Op(N−1)
Conjecture 2.
V (σˆ2F ) = Op(N





−1/2), σˆ2 −   σ2(t)dt = Op(N−1/2)
1. σˆ2F − σˆ2 → 0
2. σˆ2F →
 




d log σ2(t) = −κ log σ2(t)dt + γdW (t)
dp(t) = σ(t)dW (t), 0 ≤ t ≤ 60× 60× 24 seconds
where κ = 0.01, γ = 0.1.
  Time diﬀerence ti − ti−1 are drawn from an exponential distribution
with mean qual to 45 seconds:∗1
F (ti − ti−1) = 1− e−λ(ti−ti−1)(2)
where λ = 1/45.
  Distributions of σˆ2(M)−  σ2(t)dt(M = 144, 288, 720), σˆ2F−
 
σ2(t)dt,
and σˆ2 −   σ2(t)dt
























  Linear interpolation bias of LRV





  Thank you very much for your attention.
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